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Fig. 1 The effect of different treatments on
fruit yield of ‘Red Fuji’
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Fig. 2 Effect of different treatments on chlorophyll

content of ‘Red Fuji’ apple leaves
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Table 1 Effects of different treatments on quality of apple fruits

e BRE HER CHR AR i
Fresh weight per Content of VC Content of soluble
Treatments
fruit/g /mg « (100g) 1 sugar/ %
CBN1 222. 98a 1. 79be 2.21a
CBN2 219.75a 1. 58¢ 2.25a
CBN3 245. 29a 1. 99ab 2.24a
CBM 225.71a 2.33a 2.04a

AR —F P P B0 FIR 1 22 B L, FLRBFRARA R B F 8 M BUE R R
a2 5 B 3% (P<<0.05), FIH],
Note: Means in the same vertical column with the same letter are not significant

difference at 5% level,the same below.
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Table 2 Effects of different treatments on
content of mineral elements of apple fruits
i Cu Zn Fe
Treffrints RN/ BRI SRS /m? kg1 /m? kg1 /mji kg1
CBN1 1.007b  0.070b  0.591a 4. 446b 9. 774c 84. 634a
CBN2 1.673a  0.160a 0.641a 4. 700b 12. 581b 85. 565a
CBN3 0.946b  0.148a  0.587a 4. 383b 20. 266a 66. 793b
CBM 1.662a 0.157a  0.599a 6.541a 8. 361c 64. 253b
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Table 3 Effects of different treatments on

content of mineral elements in apple leaves at different time

H H i C Z F
WOBR v mey mky o B BE
Date Treatments /mg e+ kgl /mge+ kgl /mge kg!

CBN1 3.867b 0.251b  0.892a  48.240b 72.050a  23.524ab
7.16  CBN2 4.343b  0.342ab 0.715b  45.920b 79. 854a 26.527a
CBN3 4.259b  0.443a  0.759b  42.730b 63.286a  19.568bc
CBM 7.523a  0.317b  0.843a  160.320a  77.874a 19. 028c
CBN1 4.230a  0.667a 0.796ab  55.770b 75. 448b 19. 318a
8.12 CBN2 4.010a  0.403b  0.806a  56.990b 72.548b 18. 356a
CBN3 4.78la 0.54lab 0.610b  41.610b 93. 009a 19. 129a
CBM 3.838a 0.569ab 0.848a 178.010a  92.662a 21. 239
CBN1 4.242a  0.438a 0.931a  59.990b  106.190a  24.929a
10.15  CBN2 5.184a  0.505a 0.902a  65.220b  100.872a  21.789a
CBN3 3.860a 0.556a 0.85la  65.010b  115.489a  22.295a
CBM 4.718a  0.666a 0.852a 194.870a  100.652a  27.617a

W B BRI, et B A K R T R RS
H1,CBN2 i A N 8k 5 B e » CBM gk &8¢ CBNL Al
CBN2 1§ 19. 19601 28. 3%, B35 %] T 827K, fi )k 8 A
12 H RPRSE R E MR EAE T AE H , Pl e T2
TEREHAREEM W CBN3 it &S &L
CBN1 Fil CBN2 & 23. 3%l 28. 2%, FW7EA: K AF BT
BIRRLRF A& LB AR B S ERERI
AR 2R . TEfR G RSSO 3, ol T i i it
FUREC BREAGE A AL M &0 TR & B A
BT —3
3 HrHitig

HRFHEE SR AR 50 5 1% Gt I IR 2 WRAE SR A o 1 I 52
FRCRAE 2 G A R R R AP R R WURR S8
A EIE I T RENHBEFR TR SR, WEERR
P30 SR GLIB IR 2 WM L , T (5 4 R A7 B K R R A LA
FATTE , AR SR e, & TR TT R W3 78 FR R 31
XSRS [R) A Ik B B R W B — S AR HEAE
F,BIS BRI E IR AR RN TR R R AR AR R
B — & W G AR AGT IEAE A (B 7E SE R R /5 B — 2D A
SEAREAER] . I BT R R A R R R 5 E
FRARIP R R [F AR B R A B Bl &5 A, W LA
BREGBIR ZWBATHE R

S E 30k

(1] ZE5R, B B, “SA8 R PRI A B R BB 5 7 & LT, ekl
K2 ,1996,19(3) :43-45.
(2] X0, $0 2, B 2 55, SE 5L G gk 3 nops i A 2 e 9 1E O ¥k i R
[0, MR & 5 ,1995(3) :51.
(3] &AW BEFRAFEAEL]. FE22:4R,1980,2(7) :47-56.
(4] FRRFHE, e, %5 AR T L EMBE TR TSR
FHELT]. 7455 2¢35,2010,29(4) : 711-716.
(5] B, sk MRl , 5. PR 2 W08 IR AR I 0 A KA 1 4R
BN RACAE =BR[], K £ AR, 2006, 20(3) :47-50.
(6] Hefkfbsrr. s BIMI. 3 AR, Jb: s EAR D A, 2008.
(7] ZEmeZE, 5Kk 55, i A, 5. /R 25 1R 55 R R A B ) B VA 3 R 48 SR
AR A LORIRIRLT]. %o, 1999(1) : 1-2.
(8] ZERELZHH,AGE, % M g K& E 5 SPAD EH X
PERTFELT]. Wb AR 2 B 247, 2000, 20(1) :6-8.
[9] Pierson E E,Clark R B. Ferrous iron determination in plant tissue [J].
J Plant Nutrition,1984,7(1-5) :107-116.
[10] Terry N. Physiology of trace element toxicity and its relation to iron
stress [J]. ] Plant Nutrition,1981,3(1-4) :561-578.
[11] BREEF, EHIS, D ER. LAkt MR TR & B AR LRE
ALHEE LT, WP AR R2E2E4]) 1997, 17(4) : 325-329.
[12] ERIC. WEITTER Ca.Zn Fe W EE &5 fFAEELT]. FBITE
ZEBE2EHE 2009, 23(3) :66-70.

[13] EW5E . R, pphess, My AERAIM. 1 K. dbat . ERESE
AR AR, 1999.

17

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

« iRIGFHFZT - wF @ ¥ 2012023):18~22

B S i it X B R E R E S

%ommoat, FOHOH, B R R, B E

(L. P sE R £ AR 2 e B Bl FE37R 84300052, Pl FE ok i Akl )5y, 57 88 BT ST 75 8430005
3. PSR MK G JR B TSR 84300054, BT St DML BT B BTSE 35 843000)

H EATAFRR IR AL BRRANRE AT ERITATAE RBATRE
E oW AEBE M S Jrp ek o b RAY K F 69 % om R, VAR R T L M R R A
ZAMAF R, AAHERET Y ARMAEER AN IZRA, AL T ERREMFIRE, ER K
B AR 09 TR e R A AKIR AR R AR R R F A R A AR A B R E R AGA
MARKBRGEBRAFFF, RO REES T AR, TN . E.FFHRELERAMERA.L0
ATAWERALAEAF TR RAMGRER, FEANH A TRERS, R KREGEIKEF
F L

KW P FE AR HBIX s KT IR R E KR

FESEKE:S665. 1 STEERIEAD:A XEHE:1001—0009(2012)23—0018—05

R R SR BT R, R IR P
58 AR, B E AT AR B IR A2 R R A A
P AR AR AR BT K. BT e 5 i X M &k K 1
BB I TR U AL , T R T R R S 4 H
BB 2 750~3 029 h, TTFEH 169~249 d,>10"C iy 4E

E—EEMN e (1978), X, HBAL AL, H T, HEF A
A% A, E-mail:drh34@126. com.

ESTH: ¥B4ERAREIZRMAMAN A HARB
(XJEDU2008158)

FHIE S 3 800~4 200°C ,4E S JH 9. 9~11.5C, R E
SO, EEAEATHE 2010 48, BT
i X LT R A E AL E I 13. 33 7 hm™ ., (HEZLBA R
BT T 7 b X 21 7 7=l & B B9 — K g %, 2002/2003
2007/2008.2010/2011,2011/2012 4 i ¥4 7R R F2 B 1
URE KA 52008 4F 1~2 H B 58 75 b X 4T IR 82 7 K 3%
FRIEARIR 267 ho' , & PF R 6 720. 4 T o0, HIERERZ
RN 20 000 hm® , 324 900 i Ak , 2R R 5%, R TF i %
720 J7 562, 2010/2011 ZEFF 1~4 a 4B E Rk
36. 3226, FR T HAE M VR ERiK 1.5%, 2011/2012 4R B

IR A 201208 —22 1~4 a G# U 3E R3K 68. 3290, B 7€ B 3% 1 VR E R A

Effects of Copper-Based Nutrition Protective Powder on Apple Growth and Fruit Quality

LIU Bei' ,MA Qiang’ ,SUN Yao' , XU Rui' ,ZHANG Min!
(1. National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, National Engineering and Technology Research
Center for Slow and Controlled Release Fertilizers,College of Resources and Environment,Shandong Agricultural University, Tai ’an, Shandong
27101832, Dezhou Academy of Agricultural Sciences,Dezhou,Shandong 253000)

Abstract: With copper base nutrition protective agent(CBN1) ,iron-copper base nutrition protective agent(CBN2) , boron-
zinc-copper base nutrition protective agent(CBN3)as materials,the effects of CBN on apple fruit quality were investigated
by field experiment on apple tree compared to conventional Bordeaux Mixture (CBM). The results showed that CBN had
the same disease resisting ability with CBM,and did not make the yield and quality reduce. Copper content in leaves and
fruit was significantly reduced by CBN. Moreover, copper-based nutrition protective powder with iron (CBN2) ,with boron
and zinc (CBN3) supplied iron and zinc during different growth stages,and the contents of iron and zinc in fruit were also
increased. Overall,CBN could replace CBM effectively during all the growth stages of apple tree.

Key words: copper-based nutrition protective powder (CBN) ; conventional bordeaux mixture (CBM) ; apple; quality;

trace elements
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